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In comparison with the mammals, the fowl offers some 
definite advantages as a test object for certain physiological 
studies. A pure breed is comparatively easy to obtain in 
large numbers hatched on the same day and treatment can 
be started during the first few days of life since the newly- 
hatched chick is quite resistant to repeated daily injections. 
Furthermore, the avian subject is particularly sensitive to 
certain experimental conditions to which mammals are rela- 
tively resistant. Thus, the entire development of our know!l- 
edge concerning the physiology of vitamins is largely due to 
the fact that the bird is especially sensitive to vitamin B, 
deficiency and hence served:as an excellent test object for 
the study of the first vitamin to be subjected to systematic 
experimental investigation. In connection with endocrine 
research the pigeon’s crop and the capon’s comb, as sensitive 
indicators of lactagogue and testoid activity, proved of out- 
standing value. Our earlier investigations have shown that 
young chicks are also especially sensitive to the toxic actions 
of certain steroids (Selye, ’42; Selye and Stone, 743). In 
view of these considerations it appeared of interest to under- 
take a systematic study of the changes induced by various 
steroids fallowing chronic administration of large doses 
throughout the period of active growth and development. 
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For this purpose a group of 144 2-day-old, single-combed 
white Leghorn chicks were used. They were sub-divided into 
twelve groups, each consisting of twelve chicks. Although it 
is difficult to determine with certainty the sex of newly- 
hatched white Leghorns, autopsy at the end of the experiment. 
revealed that in most instances the number of males and 
females was approximately the same in each group. The 
average weight of the birds at the onset of the experiment 
was 40-45 gm. One group of twelve chicks served as untreated 
controls, while each of the other groups was treated with a 
different steroid compound. The steroids were administered 
subcutaneously in a dose of 0.5 mg. in 0.05 ec. of peanut oil 
twice daily during the first 20 days. This dose was gradually 
raised as the chicks grew in size. Bidaily injections of 1 mg. 
in 0.1 ce. of oil were given for the next 15 days, 2 mg. during 
the following fortnight and after that 4 mg. until the termina- 
tion of the experiment. The amount of oil used as vehicle for 
the steroids never exceeded 0.1 cc. per injection in order to 
prevent the formation of oil pouches. Not all steroids were 
soluble in such small amounts of oil, but the more insoluble 
ones were given as crystal suspensions. Thus the total daily 
dose finally reached 8 mg. in 0.2 ec. of oil. Only in the case 
of the highly potent estradiol did we deviate from this stan- 
dard dosage inasmuch as we administered 1 y of this com- 
pound instead of 1 mg. of any of the other steroids. The 
speed with which the initial dose was raised and the amount 
of oil given per day were the same, however, in the estradiol 
and in the other groups. 

Four birds of each group were killed on the twentieth, four 
on the- forty-fifth and four on the ninety-fifth dav of the 
experiment in all groups, excepting the last four birds of the 
series treated wtih acetoxy-pregnenolone which had to be 
killed on the seventieth day because we did not have sufficient 
quantities of this compound to proceed longer. At each of 
these three dates the organs of the birds were fixed in ‘‘Susa’’ 
mixture immediately after the animals were killed by bleed- 
ing. After fixation the organs which were of particular 
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interest to us were weighed on an analytical balance and 
subsequently sectioned for histological study. Table 1 sum- 
marizes the mean organ weights in grams. Each group usually 
consisted of the same number of cockerels and pullets and 
essentially the organs of the males and females responded 
‘n the same manner to the steroids given. Hence only aver- 
age weights are recorded without separating the sexes except 
in the case of the gonads. In perusing the table it must be 
kept in mind that owing to the difficulty of obtaining many 
of the steroids in sufficiently large quantities it was not pos- 
sible to have more than four birds in each of the three groups 
treated with the same steroid. Hence, the means given in the 
table ere not suitable for statistical analysis and, unless the 
deviat from the mean organ weight of the controls is 
extremely striking, it is not justifiable to speak of atrophy 
or hypertrophy on the basis of the organ weights, except 
if the histological appearance of the tissues gives definite 
evidence of such changes. It will also be kept in mind that 
since cholesterol is not absorbed from the subcutaneous tis- 
sues and exerts no pharmacological actions when adminis- 
tered by t] . route, the birds treated with cholesterol give 
us a second set of normal reference values differing from 
those marked ‘‘controls’’ only in that they were subjected to 
the same bidaily handling and injecting which was unavoid- 
able in the animals treated with the other steroids. Since 
estradiol was given at a lower dose range than the other 
steroids and the last group of the acetoxy-pregnenolone serics 
was treated for 70 days only, these groups are not directly 
comparable with those of the other compounds. It will also 
be noted that the common popular names of the steroids are 
given in block letters but the full systematic names (for 
terminology see Selye, ’42a) and the melting points of the 
samples used are likewise mentioned. This will help to identify 
the compounds and to give an approximate idea of the degree 
of purity of the preparations employed in this work. 
Perusal of the table indicates that the body weight increase 
was not very significantly influenced by any of the steroids 
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although methyl-testosterone caused some inhibition of de- 
velopment. 

The kidneys showed a very definite increase in size after 
desoxycorticosterone (D.C.A.) administration and their sur- 
face became extremely irregular (figs. 1 and 2). This was 
particularly obvious in the 20- and 45-day groups. Histological 
examination revealed changes similar to those described in 
the earlier acute experiments (Seyle, ’42; Selye and Stone, 
43). However, the tubular hypertrophy was not as marked 
and the glomerular changes were more severe in these chronic 
experiments and indeed glomerular sclerosis and hyaliniza- 
tion of the tuft capillaries beeame more and more pronounced 
as the experiment went on. The individual glomeruli were 
greatly enlarged and the walls of the capillaries thicizened. 
In many instances epithelial crescents appeared in the parietal 
wall of Bowman’s capsule and, in the final stages, the renal 
corpuscles were transformed into a scar-like mass. Many of 
the tubules were obliterated by more or less basophilic hya- 
line casts and the stroma between the tubules and glomeruli 
was heavily infiltrated in certain circumscribed areas by leu- 
kocytes among which eosinophiles were often pro -inent. The 
arteries —and to a Jesser degree the veins —ot:the kidney 
showed a pronounced thickening of their walls and foci of 
degeneration were not infrequent especially in the small 
arterial vessels. It is noteworthy that the vessels in other 
organs showed no comparable degree of thickening. Qualita- 
tively similar changes were also detectable in the kidneys 
of progesterone and acetoxy-pregnenolone treated chicks 
although the total size of the organ was not above normal. 
However, the degree of nephroscelerosis was by far the 
greatest after D.C.A. administration, and more pronounced 
following progesterone than after acetoxypregnenolone treat- 
ment (figs. 3-8). It is noteworthy that the testoid compounds, 
which are most active among all the steroids in causing renal 
enlargement in mammals (Selye, ’41), are completely devoid 
of this effect in the bird. Indeed, the most potent testoids of 
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our series (androstenedione, methyl-testosterone and ethiny]- 
testosterone) elicited a decrease in renal size. 

The heart shows a definite increase in size in all groups 
treated with D.C.A. This increase is not merely due to a 
greater blood content resulting from cardiac dilatation, since 
the hearts were weighed after removing the blood. Histo- 
logically the cardiac muscle fibers themselves — especially 
those of the left ventricle — proved to be hypertrophied and 
it appears logical to regard the change as a compensatory 
hypertrophy secondary to the renal changes just as it occurs 
in human cases of Bright’s disease. The other steroids did not 
cause any significant cardiac hypertrophy, with the possible 
exception of progesterone whose effect could be explained on 
the same basis. 

The liver was definitely enlarged in the early stages of 
D.C.A. overdosage as shown by the 20-day group. At 45 
days this enlargement was pronounced and at 95 days it was 
no longer evident. In this case the other steroids were again 
comparatively inert with the exception of methyl-testosterone 
which, at least in the early stages, appeared to exert an inverse 
effect causing a decrease in the size of the liver reminiscent 
of the decrease in kidney size elicited by this compound. 

The spleen was definitely atrophic in the D.C.A. treated 
group and slightly subnormal in its development in the birds 
treated with most of the other steroids. This effect is essen- 
tially similar to that observed in mammals, in which it was 
found that severe overdosage with all hormonally active 
steroids causes some degree of splenic involution. 

The pancreas showed no definite changes in size or histo- 
logical structure, but in the D.C.A. treated group during the 
early stages of treatment edema of the pancreas was of 
frequent occurrence. This result is not surprising, since, 
probably as a result of the renal changes and the subsequent 
derangement in water metabolism, tissue edema and fluid 
accumulations in the serous cavities were invariably detect- 
able in the D.C.A. treated birds. This edema tendency was 
much less pronounced in the progesterone and acetoxy- 
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pregnenolone treated chicks and not demonstrable in those 
receiving other steroids. 

The adrenals were markedly atrophic in the D.C.A. treated 
group and exhibited signs of mild atrophy in the birds treated 
with progesterone, acetoxy-pregnenolone and methyl-testo- 
sterone. Histologically this atrophy was particularly obvious 
in the cortical cells, while the medullary elements appeared 
to be practically normal. In the bird, at least at the dose 
levels tested in this experiment, D.C.A. failed to elicit the 
medullary atrophy which it produces in mammals following 
chronic administration of large amounts (Selye, ’40; Selye 
and Hall, ’43). The fact that progesterone and methyl-testo- 
sterone also produce a certain degree of cortical atrophy is in 
agreement with previous observations in the rat (Selye, ’40). 

The thyroids showed mild stimulation — as judged both by 
their weight and by their histological appearance — under 
the influence of the small amounts of estradiol administered in 
this series, while D.C.A. caused definite involution, especially 
in the chronically treated animals of the second and third 
group. 

The testes revealed an accelerated development in the last 
group of the progesterone and ethinyl-testosterone treated 
birds. This could be confirmed both by weight and by histo- 
logical signs of maturation. It is peculiar that this effect 
was limited to the two most active luteoid compounds of our 
series, but before accepting definitely that these observations 
are significant they would have to be repeated on a larger 
number of animals. After 20 days of treatment, both in the 
D.C.A. and to a lesser degree in the progesterone group, 
some of the testes were enormously enlarged due to fluid 
accumulation in the spermatogenic tubules. In these cases 
the greatly distended tubules were lined by a simple cuboidal 
or squamous epithelium and showed no signs of spermatogenic 
activity (figs. 7, 9 and 10). It is difficult to understand why 
the matrix of the spermatogenic epithelium should assume 
such a specific fluid secreting function under the conditions 
of our experiment. However, ‘these changes were only seen 
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in those males of the D.C.A. and progesterone group which 
exhibited the greatest degree of tissue edema and fluid reten- 
tion in the serous cavities. Hence, it appears reasonable to 
assume that the fluid accumulation in the testicular tubules 
is only a special manifestation of the general edema tendency. 
Curiously, the stroma of the testes did not partake in this 
edema. Since these gigantically enlarged testes were elimi- 
nated from our averages the mean weight of the male gonads 
is not particularly augmented as judged by the table. In the 
45- and 95-day series this peculiar testis change was never 
observed, presumably because by that time the generalized 
edema tendency of the tissues had subsided. The Leydig cells 
revealed varying degrees of atrophy with all hormonally 
active steroids, a fact which confirms previous observations 
on rats (Selye and Albert, ’42). 

The ovaries showed no striking histological changes in any 
of the groups, except in the 20-day D.C.A. group in which 
stroma edema and enormous cystic dilatation of some follicles 
was evident in a certain number of cases (fig. 8). This re- 
sponse is probably equivalent to the testicular enlargement 
in the males. 

The comb development in the birds of this series (which 
were not castrates) depends, of course, both upon the internal 
secretion of their testes and upon the testoid activity of the 
various compounds with which they were treated. Since 
during the first 20 days of the experiment the gonads were 
still very immature and produced no significant amounts of 
comb growth stimulating substances, any increase in comb 
size observed during this period can be ascribed to the action 
of the injected steroids. There was no very significant dif- 
ference in the responsiveness of the comb of the two sexes 
at this age. Perusal of the table and histological examination 
of the degree of mucoid connective tissue formation in the 
combs, indicates that androstenedione proved more potent 
than methyl-testosterone in inducing comb-growth during the 
first 20 days. This is contrary to expectations, since previous 
investigators (Tschopp, ’35; Ruzicka et al, 35; Ruzicka and 
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Wettstein, ’35; Deanesly and Parkes, ’36; Korenchvesky et al., 
37; Kochakian, ’38) claimed that, both in the fowl and in 
the rat test, androstenedione is definitely less active than 
testosterone, which in turn is known to be less active than 
methyl-testosterone. In our experiment androstenedione 
proved much more active than any of the other steroids tested. 
The combs of the chicks treated with androstenedione became 
so large and heavy that they hung down over the side of the 
head at a time when the combs of the methyl-testosterone 
chicks were comparatively slightly enlarged and still erect. 
The main difference between our experimental arrangement 
and that used by other investgators is that we employed much 
larger doses and it is quite possible that methyl-testosterone 
would compare more favorably with androstenedione at low 
dose levels. It will also be noted that at the twentieth day, 
before endogenous testoid production could interfere with the 
test, androstenediol and dehydro-iso-androsterone also caused 
significant comb growth while no definite enlargement was 
induced by progesterone, pregnenolone, acetoxy-pregnenolone 
or ethinyl-testosterone, although the birds received 1 mg. a day 
for 20 days by this time. This confirms our previous observa- 
tions concerning the lack of testoid activity in progesterone, 
D.C.A., pregnenolone and acetoxy-pregnenolone (Selye and 
Albert, ’42; ’42a; Albert and Selye, ’42). The only surprising 
fact is that while in the rat ethinyl-testosterone is quite active 
in stimulating both the seminal vesicles and the prostate — as 
judged by our above-mentioned observations — in the bird it 
proves unusually inactive. This result is in agreement with 
the findings of Inhoffen et al. (’38) who report a negative 
capon comb test with 2 mg., although Emmens and Parkes 
(739) stated that when given by mouth the compound is 
about one sixth as comb-growth-stimulating as androsterone. 
In ovariectomized women Salmon and Geist (’40) noted no 
testoid effects following treatment with ethinyl-testosterone. 
It is not impossible, however, that the inactivity of the com- 
pound in the chick is partly due to lack of efficient absorption 
from the subcutaneous tissue since the compound is extremely 
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insoluble. It is also noteworthy that after 45 days of treat- 
ment both pregnenolone and ethinyl-testosterone appeared 
to cause some comb growth but since at about this time the 
testoid secretion of the gonads begins to come into play, care 
must be exercised in interpreting these results. At 95 days, 
however, all compounds, except androstenediol, but including 
the highly testoid androstenedione and methyl-testosterone, 
actually inhibited comb growth or at least failed to stimulate 
it in comparison with controls of the same age. This is prob- 
ably due to the fact that all testoids cause compensatory 
atrophy of the Leydig cells and thus inhibit endogenous testoid 
production (Selye and Albert, ’42). Since 8 mg./day of the 
testoid compounds were given during the last 50 days of the 
experiment it appears reasonable to assume that the normal 
testis produces daily at least the equivalent of the testoid 
potency represented by this amount. 

The uropygial gland of the fowl is situated on the dorsal 
side of the last tail vertebrae and produces a secretion which 
helps to keep the feathers covered by an oily layer. It is 
well developed in males and females. Histologically it re- 
sembles the sebaceous glands of the mammals and more 
particularly the large preputial glands of the rodents. Like 
the latter, it develops in the shape of two separate glands 
whose ducts end in the genital region. It is known that after 
extirpation of the uropygial glands the plumage of the birds 
becomes dry and brittle. Certain abnormalities in skeletal 
development may also appear, but it is questionable whether 
the latter may be regarded as specific or whether they are 
merely due to the general damaging effect of the inadequacy 
of plumage development (Hou, ’28; ’28; Guareschi, ’34; 
Murphy, ’36). Curiously there appears to be no literature 
concerning hormonal influences regulating the development 
and function of this typical gland of the birds, although it 
is known that during the mating season it produces an in- 
creased amount of secretion at least in certain avian species. 
While the preputial glands enlarge under the influence of 
testoid compounds (Selye and Albert, 42; 42a; Albert and 
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Selye, ’42), our observations show that the reverse is true 
of the uropygial glands in birds, at least during the first 20—45 
days of experiment. After that, apparently some degree of 
adaptation occurs and the gland resumes its normal size and 
histological appearance in spite of continued treatment. Since 
this gland functions by means of holocrine secretion it is 
rather difficult to establish whether the testoids decrease the 
number of cells which develop in the gland, or whether they 
increase the number lost through excretion. Should the glands 
decrease in size because of an increased excretion of the cells 
which make up their parenchyme the difference between bird 
and mammals would not be a fundamental one. 

The bursa Fabricii (for literature see Boyden, ’22) is a 
lympho-epithelial organ attached in a tonsil, or appendix-like 
manner, to the anal end of the alimentary canal of the fowl. 
Extirpation of this organ does not elicit any detectable de- 
ficiency symptoms (Riddle and Tange, °’28; Riddle and 
Krizenecky, ’33). However, like the thymus of mammals — to 
which the bursa has often been compared — it is very sensitive 
to most, if not all, hormonally active steroids. It underwent 
particularly marked involution in the testosterone-treated 
birds of this series in which after 45 days of treatment all the 
lymphatic elements of the bursa have completely disappeared 
and only the stroma and the epithelial lining of the crypts 
remained (figs. 11 and 12). As in the case of the uropygial 
glands, a certain degree of adaptation appears to occur in 
the case of long continued treatment since some of the lym- 
phatic elements re-appear in the bursae of the animals treated 
for 95 days. 

The development of fat tissue was greatlv increased in 
the birds chronically treated with D.C.A. This was all the 
more remarkable, since they were actually smaller than most 
of the other birds and they maintained an approximately 
normal weight, only because of the large fat accumulations. 
The fat depositions were most pronounced in the subcutaneous 
tissue, the vicinity of the pericardium, the omentum and 
around the kidneys (figs. 1 and 2). Zondek (’41) described 
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marked hyperlipemia and fatty degeneration of various 
organs in cocks chronically treated with folliculoid compounds, 
but in our estradiol experiments adiposity did not develop. 

The estradiol experiment, summarized in the table, was 
performed on a comparatively very low dose level, since our 
previous experiments in the rat indicated that mammals are 
extremely sensitive to such minute doses and respond with 
definite gonadal atrophy, inhibition of body growth, etc. The 
fowl proved comparatively resistant, however, and hence it 
was decided to perform a second experiment on a higher dose 
level. For this purpose twelve 2-day-old single-combed white 
Leghorn chicks weighing 30-35 gm. were given 1 mg. of 
estradiol in 0.1 cc. of peanut oil subcutaneously twice daily 
for a period of 95 days. Twelve similar birds served as un- 
treated controls. The experiment is not quite comparable with 
that summarized in the table, because the amount of estradiol 
given was still inferior to the dose level at which the other 
steroids were administered during the latter half of the previ- 
ous experiment. However, folliculoids are so toxic that even 
the 2 mg./day which we gave caused marked stunting of 
growth and six deaths among our birds during the course of 
the first 10 days. After this a certain degree of adaptation 
occurred, since the animals resumed their growth and, though 
somewhat subnormal in size, appeared to be quite healthy. 
In order to save space the organ weights of this comple- 
mentary experiment will not be tabulated. Suffice it to men- 
tion the most striking changes. The uropygial glands and the 
bursae of Fabricius showed practically complete involution 
in the animals which succumbed during the first fortnight, 
but in those killed on the ninety-fifth day of the experiment 
the bursae began to recover and the uropygial glands were 
actually above normal in size. This result confirms our above- 
mentioned observations concerning adaptation to methyl- 
testosterone, D.C.A. and androstenedione, as it is readily 
noticeable from the table that between the forty-fifth and the 
ninety-fifth day of the experiment the weight loss of the 
uropygial glands was completely restored, while the bursa 
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still continued to lose weight although occasional lymphatic 
islets reappeared in its stroma. In spite of such prolonged 
treatment with these high doses of estradiol we found, in 
confirmation of Emmens (’39), that in the fowl neither the 
adrenals nor the pituitaries show any enlargement compar- 
able to that obtained under similar conditions in mammals. 
Since our previous experiments have shown that very young 
rats are equally insensitive to the adrenal and pituitary en- 
larging effect of folliculoids (Selye and Albert, ’42b), it is 
possible that this insensitivity is a common feature of com- 
paratively early stages both in the ontogenetic and in the 
phylogenetic scale of development. It will be remembered 
that the lower vertebrates (amphibia, reptiles) resemble 
young mammals in their ability to grow after hypophy- 
sectomy. This is another observation which appears to sup- 
port the concept according to which ontogenetic maturation 
reproduces the gradual acquisition of hormone sensitivity 
characteristic of phylogenetic development. In this second 
estradiol experiment generalized adiposity — comparable to 
that observed by Zondek (’41) — was again not detectable. 


SUMMARY 


A morphological investigation of the changes induced in 
the fowl by chronic overdosage with a number of steroid 
compounds revealed the following facts. Desoxycorticosterone 
acetate (D.C.A.) causes nephrosclerosis with cardiovascular 
changes similar to those seen in Bright’s disease. In the acute 
stages this condition is accompanied by marked tissue edema 
and water accumulation in the serous cavities of the body. 
The gonads show especially pronounced changes during this 
acute stage. The testes are enlarged in an elephanthiasis-like 
manner, owing to the accumulation of enormous amounts 
of fluid in the lumina of the spermatogenic tubules. The 
ovaries show stroma edema and occasionally cystic dilatation 
of the follicles. In the chronic stages of D.C.A. overdosage 
generalized adiposity was prominent in both sexes. 
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The adrenals exhibited compensatory cortical atrophy fol- 
lowing prolonged overdosage with D.C.A., and to a lesser 
degree, also, after prolonged treatment with progesterone, 
acetoxy-pregnenolone and methyl-testosterone. Estradiol 
failed to elicit the adrenal cortical hypertrophy which it is 
known to produce in mammals, and it also failed to enlarge 
the hypophysis. 

The Leydig cells of the testes underwent involution follow- 
ing prolonged overdosage with all hormonally active steroids 
studied in this investigation. This involution tended to inhibit 
the normal development of the comb, except in the case of 
compounds whose inherent testoid potency compensated for 
the inhibition of testis hormone secretion. 

The uropygial gland and the bursa of Fabricius are both 
under the influence of steroid hormones. The morphological 
development of these typical avian organs is most actively 
inhibited by large doses of folliculoids and testoids. How- 
ever, following long continued treatment with these com- 
pounds some measure of tolerance is acquired and the above- 
mentioned organs tend to regain their normal size in spite of 
continued treatment. 
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PLATE 1 
EXPLANATION OF FIGURES 


1 Organs of a normal pullet whose body weight and age were the same as 
those of the bird shown in figure 2. 

2 Pullet killed after 45 days of D.C.A. treatment. Note enlargement of kidney, 
heart and liver and beginning adrenal involution. The surface of the kidney is 
extremely irregular. The pericardium is filled with fluid and excessive amounts 
of adipose tissue are visible around the heart, the large blood vessels and the 
kidney. 
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PLATE 2 
EXPLANATION OF FIGURES 


3 Section through normal kidney showing medium sized artery and vein in 
a fowl whose age and weight were the same as those of that whose kidney is 
shown in figure 4. 

4 Kidney of chick treated with D.C.A. for 95 days showing cross section 
through a vein of approximately the same size as that represented in figure 3. 
It will be noted that the walls of this vein are slightly thickened while that of 
the accompanying artery are enormously enlarged in comparison with the vessels 
of figure 3. The adventia of the artery shows some edema and signs of degenera- 
tion. 

5 Section through the renal cortex of a chick of the same size and age as the 
birds whose kidneys are reproduced in figures 6, 7 and 8. The magnification is 
also the same as that of the following three pictures. 

6 Intense glomerular enlargement and sclerosis in the kidney of a chick treated 
with D.C.A. for 95 days. 

7 Treatment as in figure 6 but in this case formation of hyaline casts in the 
tubules and leukocytie infiltration of the stroma are especially obvious. ‘‘ Epi- 
thelial ereseents’’ are clearly visible in the two renal corpuscles of this ficld. 

8 Three enlarged sclerotic renal corpuscles in the kidney of a bird after 95 
days of progesterone treatment. 
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PLATE 3 
EXPLANATION OF FIGURES 


9 Enlarged kidney and enormously distended testes of a chick (left) follow- 
ing 20 days of D.C.A. treatment in comparison with the normal organs of an 
untreated control of the same age (right). 

10 Enlarged kidneys and eystically distended ovary of a chick (left) follow- 
ing 20 days of D.C.A. treatment in comparison with the normal organs of an 
untreated control of the same age (right). Note that during this early edematous 
stage the renal surface is still smooth. 

11 Section through normal testis of a chick of the same age and size as that 
whose testis is shown in figure 12. 

12 Greatly distended seminiferous tubules in the testis of a chick treated with 
D.G.A, for 20 days. Note the flat epithelium lining the tubules and the absence 
of any spermatogenic activity. Same magnification as figure 11. 

13. Bursa of Fabricius in normal chick of the same age and size as that whose 
bursa is shown in figure 14, Note epithelial lining of crypts and well developed 
lymphatic tissue with light germinal centers. 

14 Bursa of Fabricius of a chick which received methyl-testosterone for 45 
days. Note complete disappearance of Ivmphatic stroma. The organ now con- 
sists merely of the lining epithelium and a small amount of connective tissue 
stroma, Same magnification as figure 13. 
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